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proportion, as much, as 30 per cent., of carbon dioxide, and this oxidizes and corrodes the carbon electrodes between the roof and the charge in the furnace. This corrosion necessitates a somewhat more frequent feeding of the electrodes which might otherwise be completely cut in two.
At the time of this report the following furnaces were in operation or in course of erection in Norway and Sweden:
Sweden Trollhatteh, i furnace. ;•.......................     3,000 h.p.
Sweden Domnarfvet, i furnace........................     4,000 h.p.
Sweden Hagfors, 2 furnaces (3,000 h.p. each)............     6,000 h.p.
Norway Tyssedahl (Hardanger), 2 furnaces (3,500 h.p.
each).............................;.............     7,000 h.p.
Norway Arendal, 2 furnaces (2,500 h.p. each)...........     5,ooo h.p.
25,000 h.p.
In newer furnaces three-phase current and six electrodes are employed, and furnaces of 5,000 h.p. and even 7,500 h.p. are now in course of construction.
A report of the Trollhatten furnace has been made by A. Leffler and E. Nystrom,1 and covers the period from August 4, 1911, to March 6, 1912. During this period of 215 days, 3,214 metric tons of iron were produced, that is 15 tons daily, with an average power of 1,482 kw. The furnace was inactive during 7 per cent, of the time, which would indicate an output of 16 tons daily during regular operation. The consumption of electrical energy was 2,225 kw.-hours, or 0.34 E.H.P. year per ton of pig-iron. The consumption of fuel (charcoal with a little coke) was 0.407 ton, per ton of pig-iron, and the electrode consumption was 5.72 kg. (12.5 Ib.) per ton of pig-iron. The circulated gases contained 23.5 per cent. COa, 63 per cent. CO, 10.3 per cent. H2 and 1.5 per cent. N2. The analyses of the pig-iron show the carbon usually between 3.3 per cent, and 3.7 per cent., the sulphur usually under o.oi per cent., and phosphorus usually between o.oi per cent, and 0.02 per cent. The silicon is very variable, running for two months from o.i per cent, to 0.5 per cent, but at other times as high as 6 per cent.
ELECTRIC FURNACE DESIGN
The electric shaft-furnace for the smelting of iron-ores appears to have arrived at a fairly definite type in the Swedish furnace. The
Neumann, Eisen und Stahl.    Iron Age, Nov. 28, 1912, p. 1297.armful to the fans used for circulation. In the equipment of the present furnace a reserve fan has been installed to permit of repairs. In connection with the gas circulation it is of interest to observe that this has-a bad effect on the electrodes; .the gases returned to the hearth contain a notable
